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@ Benienesulphonamide derivatives for the treatment of bladder Instability. 
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wherein R\ R^, R*, R^ and A-B have any of the meanings given in the specification, and their 
phannaceutically acceptable salts are useful in the treatment of urinery incontinence. Also disclosed 
are phamnaceuticai compositions, processes for preparing the compounds of formula I and inter- 
mediates. 
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Thisinv ntionrelat s to a novel group of compounds which ar useful in th treatment of bladd r instability 
in mammals such as man. More specif ically, this Invention r lat sto this group of compounds, th irus in the 
treatment of urinary Incontinence in mammals (including man), processes for preparing them and pharmaceut- 
ical compositions containing th m. 
5 It is known that bladder tissue is excitable and that urinary incontinence can b caused by uncontrolled 

or unstable bladder contractions. A group of compounds have been found that are unexpectedly capable of 
relaxing bladder smooth muscle, thus preventing or ameliorating uncontrolled or unstable bladder contractions. 
Hence, the compounds may be useful for the treatment of urge incontinence, which includes for example de- 
trusor instability, which may result from cystitis, urethritis, tumors, stones, diverticuii or outflow obstruction; 
10 and detrusor hyperref lexia, which may result from stroke, dementia, Parkinsons, suprasacrai splnalcord injury 
or suprasacrai splnalcord disease. 

This Invention provides a compound of formula I (formula set out, together with other formulae refenred to 
by Roman numerals, on pages following the Examples), wherein: 

either and R2 are each selected independently from hydrogen, (1-3C)alkyl, pyridyl and phenyl which 
15 is unsubstituted or substituted by one or two substituents selected independently from (1-4C)alkyl, (1-4C)al- 
koxy, (2-4C)alkenytoxy, hydroxy, halo and cyano, 

or R^ and R2 together with the nitrogen atom to which they are attached form morpholino, thiomorpho- 
llno, piperldinyl, pyrrolidinyl or imidazolyl; 

A-B is selected from NHCO, OCH2, SCH2, NHCH2, trans- vlnvlene. and ethynyiene; 
20 R3 and R^ are independently (1-3C)alkyi substituted by from 0 to 2k+1 atoms selected from fluoro and 

chloro wherein k Is the number of carbon atoms in the said (1-3C)alkyl, provided that R^ and R^ are not both 
methyl; or 

R3 and R^, together with the carbon atom to which they are attached, form a 3-5 membered cycloalkyi 
ring optionally substituted by from 0 to 2m-2 fluorine atoms wherein m Is the number of carbon atoms in said 

25 ring; and 

R6 Is hydrogen, (1-4C)alkyl, (1-4C)haloalkyl, (1 -4C)alkoxy, (1-4)haloalkoxy, cyano, nitro, (2-4C)alkeny- 
loxy or trif luoromethylthio; 

or a pharmaceutlcally acceptable in vivo hydrolyzable ester of said compound of formula I; 
or a pharmaceutlcally acceptable salt of said compound or said esten 
30 provided the compound is not 3-hydroxy-3-methyi-1-(4-morpholinosuifonylphenyl)-4.4.4-trifluorobut-1- 

yne. 

The Invention further provides a method for the treatment of urinary incontinence, comprising administer- 
ing to a mammal (including man) In need of such treatment an effective amount of a sulphonamkie of formula 
I as defined above, or a pharmaceutlcally acceptable In vivo hydrolyzable ester of said compound of formula 
35 I or a pharmaceuticatly acceptable salt of said compound or said ester 

The invention further provides a pharmaceutical composition comprising a sulphonamide of fomiula I as 
defined above, or a pharmaceutlcally acceptable |n yjyo hydrolyzable ester of said compound of formula I or 
a phannaceutically acceptable salt of said compound or said ester, and a phannaceutically acceptable diluent 
or carrier. 

40 In this specification the terms "alkyi" and "alkoxy" include both straight and branched chain radicals, but 

it is to be understood that references to Individual radicals such as "propyl" or "propoxy" embrace only the 
straight chain ("normal") radical, branched chain isomers such as "isopropyl" or "isopropoxy" being referred to 
specifically. 

The term "halo" is inclusive of fluoro, chloro, bromo. and iodo unless noted otherwise. 

45 It will be appreciated by those skilled in the art that certain compounds of formula I contain an asymmet- 
rically substituted carbon and/or sulfur atom, and accordingly may exist in. and be isolated In, optically-active 
and racemic fonfns. Some compounds may exhibit polymorphism. It Is to be understood that the present in- 
vention encompasses any racemic, optically-active, polymorphic or stereoisomeric form, or mixtures thereof, 
which form possesses properties useful in the treatment of urinary incontinence, it being well known in the art 

50 how to prepare optically-active forms (for example, by resolution of the racemic fom by recrystallizalion tech- 
niques, by synthesis from optically-active starting materials, by chlral synthesis, or by chromatographic sep- 
aration using a chirai stationary phase) and how to determine efficacy for the treatment of urinary incontinence 
by the standard tests described hereinafter. 

Particular values for R^ and R2 when either group represents a (1-3C)alkyl group are methyl, ethyl and 

55 propyl. 

Particular valu sfbrsubstitu nts on phenyl when R^ or R^ r presents substitut dph nylarem thyl. ethyl, 
methoxy, thoxy, allyloxy, hydroxy, fluoro, chloro, bromo and cyano. 

Preferably elth r R^ and R2 ar selected ind pendently from hydrogen, methyl ethyl, propyl and phenyl. 
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or Ri and together with th nitrog n to which they are attached from morpholino, thiomorpholino. pip ridinyl 
or pyrolidinyl. 

Preferably ither and R*t)oth represent difluor methyl, rR^repres nts trifluoromethyl and R3 repre- 
sents methyl or fluoromethyl. Mor particularly. R^ represents trifiuoromethyl and R^ represents methyl. 
5 Particular values of R^ are hydrogen, methyl, thyt, trifluorom thyi, methoxy, ethoxy, trifluoromethoxy. 
cyano, nitro, allyloxy and trif luoromethylthlo. Preferably R^ is hydrogen. 

Preferably A-B represent NHCO, OCH2, trans- vinvieneorethvnvlene. Most preferably it represents NHCO, 
trans- vinylene or ethynylene. 

Compounds of formula I wherein A-B is NHCO represent a preferred embodyment of the invention. 
10 A compound of fbnrnula I can be made by processes which include processes known In the chemical arts 
for the production of structuretly analogous compounds. Such processes are provided as further features of 
the inventbn and are illustrated by the following procedures in which the meanings of generic radicals are as 
given above unless otherwise qualified. Such a process can be effected, generally, 

(a) by deprotecting a protected compound of formula II wherein "Pg" is a suitable alcohol protecting group, 
15 such as for example a benzyl group or a sllyl protecting group; Examples of suitable reagents for depro- 
tecting an amide of fonnula II when Pg is benzyl are (1) hydrogen in the presence of palladiunvon-carbon 
catalyst, i.e. hydrogenolysis; or (2) hydrogen bromide or iodide; and when PG is a siiyi protecting group 
are (1) tetrabutylammonium fluoride; or (2) aqueous hydrofluoric acid. The reaction can be conducted in 
a suitable solvent such as ethanol, methanol, acetonltrile, or dimethylsulfoxide and may com^eniently be 

20 perfbmied at a temperature in the range of -40 to 100 ^C. 

(b) for a compound of formula 1 in which A-B is NHCO. by coupling an aniline of formula HI with an acid of 
formula IV. The reaction can be conducted in a suitable solvent and in the presence of a suitable coupling 
reagent. Suitable coupling reagents generally known in the the art as standard peptide coupling reagents 
can be employed, for example thionyl chloride, carbonyidlimldazole and dicydohexyl-carbodiimtde. option- 

25 ally In the presence of a catalystsuch asdimethylaminopyrldlneor4-pyrrolidinopyridine. Suitable solvents 
include dimethylacistamide, dichloromethane, benzene, tetrahydrofuran, and dimethylformamide. The 
coupling reaction may conveniently be performed at a temperature in the range of -40 to 40 ""C; 

(c) for a compound of formula I in which A-B is ethynylene, by reacting a corresponding alkyne of fommjla 
V with a base such as lithium dlisopropylamlde (LDA), n-butyliithium or tert-butylllthium, followed by treat- 

30 ment with a ketone of fbnrnula R^CO-R^. The reaction may conveniently be performed at a temperature 
in the range of -100 to -40 ^C preferrably at a temperature in the range of -70 to -40 "C and in a solvent 
such as tetrahydrofuran (THF), diethyl ether, or 1,2-dimethoxyethane (DME). 

(d) for a compound of formula I in which A-B is trans- vinylene, by reducing a con-esponding compound of 
formula i in which A-B is ethynylene with a suitable reducing agent, for example lithium aluminum hydride 

35 or sodium bis(methoxyethoxy}alumlnium hydride. The reaction can be conducted in a suitable solvent such 
as THF or diethyl ether, and at a temperature in the range of 0 to 50 "C. 

(e) for a compound of formula 1 in which A-B is tran- vinylene, by dehydration of a diol of formula VI in the 
presence of an add catalyst (for example p-toiuenesulfonic acid), neat or with a solvent such as toluene 
or dichloromethane. or a strong base (for example sodium hydride) in a solvent such as tetrahydrofuran 

40 and at a temperature in the range of 0 to 200 ''C preferably a temperature in the range of 20 to 100 ""C. 

(f) for a compound of formula I in which A-B is trans- vinylene, by base catalyzed opening of an epoxide of 
formula VII. The opening may be carried out in a suitable organic solvent such as for example, ethers, al- 
cohols, or toluene; ethers such as tetrahydrofuran are preferred. Suitable bases indude for example so- 
dium hydroxide, sodium methoxide, potassium tert-butoxide or sodium hydride. A basic aqueous solution 

45 may conveniently be employed. A preferred base is aqueous sodium hydroxkie. The opening may be car- 
ried out at a temperature in the range of -50 ""C to 1 00 ^'C, preferably at a temperature in the range of 0 to 
50 °C, such as for example room temperature. 

(g) for a compound of formula I in which A-B is NHCH2, by redudng a corresponding compound of formula 
I in which A-B is NHCO. with a suitable reducing agent such as lithium aluminum hydride or borane. The 

so reaction can conveniently be canried out at a temperature in the range of 0 ^C to reflux, in solvents such 
as for example diethyl ether, THF, or DME. 

(h) for a compound of formula i in which A-B is OCH2 or SCH2. by reacting an ethylene oxide of formula 
Vlll with a corresponding compound of formula IX (wherein J is, con^espondingly, oxygen or sulfur), in the 
presence of a base such as for example sodium hydride. The reaction can be conducted at reflux In a sd- 

55 vent such as methylene dichloride. 

(i) by reacting a compound of fonnula X in which Z is a leaving atom or group, for example a halogen atom 
such as f luoro or chloro, with an amin of fonmuia R^ R2NH. The reaction is conveniently p rformed In the 
pres nc of a base, for example a tertiary amin such as dimethyiaminopyridine. Suitable solvents for the 
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reaction indud nitriles such as acetonitrile and amides such as dim thylf rmamid .Thereacti niscon- 
V niently performed at a temperature in the range of from 0 to 120^0. 

If not commercially available, the necessary starting materials for the proc dures such as that described 
ab V may be made by procedures which are sel cted from standard oiganicch mical techniques* techniques 

5 which are analogous to the synthesis of known, structurally similar compounds, or techniques which are ana- 
logous to the above described procedure or the procedures described in the examples. 

In general, a compound of formula II In which A-B Is OCH2, SCH2 or NHCH2 may be made by treating a 
corresponding compound of formula IX wherein J is oxygen, sulfur or NH with a corresponding compound of 
formula XI (wherein Pr is a protective group such as silyl and X is a suitable leaving group such as for example 

10 mesylate or trif late)» in the presence of a base such as an all<all metal hydride (e.g., sodium hydride), In a solvent 
such as THF, DMF, DMSO, or DI\^PU, and at a temperature of about 20 ®C to about reflux. A compound of for- 
mulae II, wherein A-B Is NHCO, may be made in a manner analogous to that described in procedure (b) above; 
that Is, by coupling a corresponding aniline with a corresponding acid. The protected acid may be made by a 
conventional procedure, for example by (1) esterifying an acid of fonmula IV by means of a conventional ester- 

15 if ication procedure such as reaction with a lower alcohol (e.g., methanol) in the presence of an acid catalyst 
(for example sulfuric acid); (il) reaction of the ester thus formed with an agent which provides the protecting 
group Pg, such as benzyl chloride (to provide a benzyl protecting group) or any of the conventional sllylating 
agents known and used for such purpose (such as 2-trimethylsi lylethoxymethyl chloride, SEM, in the presence 
of a suitable base such as sodium hydroxide or triethylamine optionally In the presence of a catalyst such as 

20 DMAP); and (iii) cleavage of the ester group under mild alkaline conditions (i.e., employing a base such as 
potassium carbonate) to yield the desired protected acid. 

A compound of formula V may be made by reacting a corresponding compound of formula XII, wherein L 
is bromo or lodo, with trimethylsllylacetylene In the presence of a catalyst such as a combination of bis(triphe- 
nylphosphine)palladium dichloride and copper(l) iodide in diethyiamine or triethylamine, followed by treatment 

25 with a base (for example, an alkali metal hydroxide such as sodium or lithium hydroxide) in a lower alcohol as 
solvent to effect removal of the trimethylsilyl group. 

A compound of formula VIII may be made by treating a corresponding ketone having the formula R^-CO- 
with the ylide derived from the reaction of a trimethylsulfonlum salt (such as trimethylsulfonlum iodide) with 
a base (such as an alkali metal hydroxkle). The reaction may be conducted In a one-pot process employing a 

30 solvent such as dichloromethane. 

Acompound of formula IX, wherein J is oxy, may be made by diazotizing a corresponding aniline of formula 
XII, wherein L is amino, as previously discussed, and heating in dilute sulfuric acid to form the corresponding 
phenol. The conresponding thiophenol may be fornied by reacting an excess of methanethtol in the presence 
of sodium hydride with a corresponding compound of formula IX wherein L is a leaving group such as for ex- 

35 ample chloro. 

Acompound of formula X, in which A-B is NHCO may be prepared by coupling a compound of formula XIV 
with a compound of formula IV, following a method analogous to that of process (b) above. 

A compound of fonfnula XI, wherein X is mesylate, may be made by (1) esterifying an acid of formula IV; 
(2) protecting the alcohol group, by treating with for example trimethylsilyl chloride In a solvent such as di- 

40 chloromethane and at a temperature of from about -78 to about 25 ""C; (3) treating the protected compound 
thus obtained with a suitable reducing agent such as lithium aluminum hydride in a solvent such as diethyl ether 
or THF and at a temperature of about 0 to about 25 ""C, thereby reducing the carbonyl group to methylene; 
followed by (4) treating the reduced product with trifluoromethylsulfonic anhydride in the presence of a base 
such as triettiytamlne, In a solvent such as dichloromethane, and at a temperature of about -78 '^C to about 

45 25 •^C. 

An epoxide of formula VII may be prepared from a diol of fonnula VI using a suitable dehydrating agent, 
for example bls[a.a-bis(trifluoromethyl)benzenemethanolato]diphenylsulphur. 

Adiol of formula VI may be prepared from a compound of formula I, wherein A-B is CHCO. by reduction. 
The reduction nfiay be carried out using a suitable reducing agent, for example a hydride, such as sodium bor- 
50 ohydride. 

Acompound of fonmula I, wherein A-B is CHCO, may be prepared from a compound of formula Xil, wherein 
L is methyl, by deprotonation and treatment with an amide of formula XIII, in which and R^ are each inde- 
pendently lower alkyi, or in which R^ and R^ when taken together with the atoms to which they are attached 
form a 5-7 membered ring. The deprotonation of the toluene may be carried out with a suitable base, for ex- 
55 ample lithium diisopropyl amid . The reaction may be canried out in a suitable organic solvent, for example, 
an ether such as tetrahydrofuran. The reaction may be carried out at a suitable temp rature, for xample a 
t mperature in th range of -78 ''C to 1 00 ''C. 

An amide of formula XIII may be prepared from an acid of formula IV, or a reactive derivative thereof, by 
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reaction with th corr spending amin . 

It is noted that many of the starting materials for synthetic m thods as described above are commercially 
available and/or widely r ported in th scientific titeratur . 

In cases, wh r compounds of formula I ar sufficiently basic r acidic to form stabi acid or basic salts, 
5 administration of the compound as a salt may be approprlat , and pharmaoeutlcaliy acceptabi salts may be 
made by conventional methods such as those described following. Examples of suitable pharmaceuticaliy ac- 
ceptable salts are organic acid addition salts formed with acids which form a physiologically acceptable anion, 
for example, tosylate, methanesulfonate, acetate, tartrate, citrate, succinate, benzoate, ascorbate, a-lcetoglu- 
tarate, and a-glycerophosphate. Suitable inorganic salts may also be formed such as sulfate, nitrate, and hy- 
10 . drochlorlde. 

Pharmaceuticaliy acceptable salts may be obtained using standard procedures well known in the art, for 
example by reacting a sufficiently basic compound of formula 1 (or its ester) with a suitable acid affording a 
physiologically acceptable anion. It is also possible with most compounds of the invention to make a corre- 
sponding alkali metal (e;g., sodium, potassium, or lithium) or alkaline earth metal (e.g., calcium) salt by treating 
15 an amide of formula I (and in some cases the ester) with one equivalent of an alkali metal or alkaline earth 
metal hydroxide or alkoxide (e.g. the ethoxide or methoxide in aqueous medium followed by conventional pur- 
ification techniques. 

In yjvo hydrolyzable esters of compounds of the inventbn may be made by coupling with a pharmaceuti- 
caliy acceptable carboxylic acid or an activated derivative thereof. For example, the coupling may be carried 

20 out by treating a parent amide of formula I with an appropriate acid chloride (for example, acetyl chloride, pro- 
pionyl chloride, or benzoyl chloride) or acid anhydride (for example, acetic anhydride, propionic anhydride, or 
benzoic anhydride) in the presence of a suitable base such as triethylamine. Those skilled in the art will ap- 
preciate that other suitable carboxylic acids (including their activated derivatives) for the fomfiation of In vivo 
hydrolyzable esters are known to the art and these are also intended to be included within the scope of the 

25 invention. Catalysts such as 4-dimethylaminopyridine may also be usefully employed. 

When used to treat urinary incontinence, a compound of formula I is generally administered as an appro- 
priate pharmaceutical composition which comprises a compound of formula I as defined hereinbefore together 
with a pharmaceuticaliy acceptable diluent or carrier, the composition being adapted for the particular route 
of administratton chosen. Such compositions are provided as a further feature of the invention. 

30 The compositions may be obtained employing conventional procedures and excipients and binders and 
may be in a variety of dosage forms. For example, they may be in the form of tablets, capsules, solutions or 
suspensions for oral administration; in the form of suppositories for rectal administration; in the form of sterile 
solutions or suspensions for administration by intravenous, intravesicular, subcutaneous or Intramuscular in- 
Jectton or infusion; or in the form of a patch for transdermal administration. 

35 • Treatment using a compound according to the Invention may be remedial or therapeutic as by administer- 
ing a compound following the onset or development of urinary incontinence in a patient. Treatment may also 
be prophylactic or prospective by administering a compound in anticipation that urinary incontinence may de- 
velop, for example in a patient who has suffered from incontinence in the past. 

According to a further aspect, the invention provkies the use of a compound of formula I, as defined here- 

40 inabove, in the manufacture of a medicament for the treatment of urinary Incontinence. 

It has also unexpectedly been found that compounds according to the Invention are potassium channel 
openers, it is known that by functioning to open potassium channels, potassium channel opening compounds 
may thereby function to relax smooth muscle. 

Because compounds according to the invention function to open cell potassium channels, they may also 

45 be useful as therapeutic agents in the treatment of other condittons or diseases in which the action of a ther- 
apeutlc agent which opens potassium channels is desired or is known to provide amelioration. Such conditions 
or diseases include hypertension, asthma, peripheral vascular disease, right heart failure, congestive heart 
failure, angina, ischemic heart disease, cerebrovascular disease, renal cholic, disorders associated with kidney 
stones, irritable bowel syndrome, male pattern baldness, premature labor, and peptic ulcers. 

so The dose of compound of formula I which is administered will necessarily be varied according to principles 
well known in the art taking account of the route of administration, the severity of the incontinence condition, 
and the size and age of the patient. In general, a compound of formula I will be administered to a warm blooded 
animal (such as man) so that an effective dose is received, generally a daily dose of above 0.005, for example 
in the range of about 0.01 to about 1 0 mg/kg body weight 

55 It will b apparent to thos skilled in the art that a compound of formula I may be co-administered with 
other therapeutic or prophylactic agents and/or medicaments that are not medically incompatible therewith. 
Compounds within the scope of the inv ntion have not been found show any indication of untowand side*effects 
in laboratory test animals at several multiples of the minimum effective dose. 
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Th actions of compounds of formula I as smooth muscle relaxants useful as therapeutic agents for the 
treatm nt of urinary incontinence through their action to open potassium channels and hyperopolarize the 
m mbrane electrical potential In bladder detrusor smooth muscle may be shown using suitably designed in 
vltr tests, such as th one described following. 

5 Male albino Harti y guinea pigs (450-500g) ar sacrificed by carbon dioxide induced asphyxiation and 

quickly exsanguinated. The lower abdominal cavity is opened and the urinary bladder isolated. The bladder Is 
cleaned of sunrounding connective and adipose tissue, and the portion above the ureteral orifices is removed 
and washed In Krebs-Henselelt buffer solution of the following composition (in mM): NaC1 118.0, KCI 4.7, 
l\/!gS04 12, KH2PO4 1.2, CaOz 2.5, NaHCOs 25.0 and d-glucose 11.1. The solution is warmed to 37^C and 

10 gassed with 95% O2 and 5% CO2. With vigorous bubbling, the solution should have a pH value close to 7.4. 

The dome of the washed bladder is cut off and discarded; the remaining bladder Is placed on a gauze in 
a Petri dish containing the buffer solution. Amid-ventral longitudinal cut Is made with scissors to open the blad- 
der. The strips cut from the dome and the base edge are discarded. The remaining detrusor mid-section Is cut 
Into two horizontal strips with an approximate width of 2.0 mm. These two strips are further bisected at the 

15 mid-dorsal section, creating four strip of similar dimensions. Each strip thus contains both dorsal and ventral 
portions of the bladder. 

The two ends of each Individual strip are tied to a glass support rod and a force-displacement transducer 
(Grass nrK>del FT03), respectively, with 4-0 black braided silk suture. 

The transducers are connected to a polygraph (Grass model 7E), which is calibrated at 5 mV/cm and the 
20 calibration checked for linearity with weights of 5 and 0.5 grams. The analog electrical output signals from the 
polygraph are digitized by a Modular Instrument Micro 5000 signal processing system using Biowindow Data 
Acquisition Software, which Is run under the Microsoft OS/2 operating system with an IBM-compatible PC. 

The detrusor strips on the glass rod are secured In 20 ml tissue baths and allowed to equilibrate under a 
preload tension of 2 grams. During the following 45 to 60 min equilibration period, the tissue is washed with 
25 fresh buffer solution at 15 min interval, with the tension adjusted, if necessary, to 2 grams prior to washing. 
After the equilibration period, a priming dose of 15 mM KCI (total concentration in the bath) is applied. The 
tissue Is washed after 10 min and washed twice more at 15 min intervals with tension adjusted to 2 grams 
before each washing. 

When the tissue relaxes to a steady state after the final washing, 15 mM KCI Is again applied. Once the 

30 myogenic activity of the tissue reaches a steady state, the baseline data are acquired through the Biowindows 
Data Acquisition System by averaging 5 min of the myogenic data sampled at 32 Hz. Once the baseline is ac- 
quired, the experimental compounds are dosed In a cumulative manner in half log unit increments. The contact 
time for each dose Is 10 min with the final 5 min being the period of time that the dose response data are ac- 
quired. If 30 ^M of the test compound does not abolished the detrusor mechanical activity, then 30 ^M cro- 

35 makalim, a putative potassium channel opener, is dosed to establish a maximum response. The effect of the 
compound at each dose is expressed as % of the maximum inhibitory response, which is further normalized 
with respect to the conresponding effect of the compound vehicle control. The normiEdlzed response is then 
used to derive the ICsoof the relaxant activity of the compound through the application of Marquardf s nonlinear 
Iterative curve fitting technique to a standard dose-response function. 

40 In general, compounds of the Invention demonstrate significant acitivity in the above described test at a 

concentration of 30 micromolar. Preferred compounds typically exhibit an IC50 on the order of 30 micromoiar 
or less in the test For example, the compound of Example 5 has been found to give an IGgq of 6.44. IC50 is a 
welt underetood term and means the concentratk>n of test compound which causes a 50% decrease in the in 
vitro contraction of the bladder tissue described in the above test. 

45 The ability of compounds according to the invention to open potassium channels in detrusor smooth mus- 
cle can be further demonstrated by a second in vitro test. 

This second in vitro test is similar to the one described above with regard to tissue preparation and data 
acquisition. However, the following exceptions are noted. In this second test, the contraction of the detrusor 
strips during priming and after the equilibration period is achieved with 80 mM instead of 15 mM KQ (total 

50 concentration in the bath). A sustained tension In the tissue is evident after this high KCI stimulation, because 
voltage-sensitive calcium channels have been rendered open to permit an influx of calcium into the ceils and 
the development of tonic tension. This tension is totally abolished with 300 ^M of papaverine, which is thereby 
used to establish the maximum response in this test 

Typical calcium channel blockers like nifedipine, nimodipine, isradipine, and verapamil are able to relax 

55 and reduce the myogenic activity of guinea pig d trusor strips in both tests by virtue of th ir blocking action 
on calcium channels. However, ail of the aforem ntloned calcium channel blockers are more potent In the sec- 
ond test wh n 80 mM KCI is used, than in the first test wher 15 mM KCI is used. In contrast whi I the putative 
potassium channel op ner cromakalim has a potent relaxant activity In the f irat test with an ICo, in the range 
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of 0.6 to 0.9 pM, it demonstrat s insignificant relaxant activity in th s cond test at concentrations as high as 
30 i^M . Thus, th prof i I of a higher relaxant activity in the first test than in the second of compounds according 
to the Invention indicat s that the comp unds are functioning as potassium channel openers. 

The ability fth compounds according to the inventi n to act as potassium channel op n rsonbladd r 
5 tissue may be further demonstrat d by a standard t st which measures the eff ct of test compounds on the 
rate of efflux of rubidium from the tissue. 

The following is a description of a test in vivo which is complimentary to the above described test and which 
may be used to ascertain if a test compound is active and, additionally, If the test compound exhibits selectivity 
for the bladder without significant cardiovascular effects when dosed orally. 

10 Male WIstar rats (400 - 500 g) were anesthetized with 60 mg/kg Nembutal, i.p. For each rat, the abdominal 
region and the front and back of the neck were shaved and povldone-iodlne was applied to the skin. For carotid 
catheterization, the left carotid artery was exposed via a small ventral cervical Incision. The exposed area was 
flushed with a 2% IMocaine HCl solution to relax the vessel. The catheter, filled with 0.9% saline, was intro- 
duced approximately 2.4 cm into the artery so that its tip resided in the aortic arch. The distal end of the catheter 

15 was exteriorized at the nape of the neck, filled with heparin (1 000 units/ml) and heat sealed. For bladder cath- 
eterizatbn, the bladder was exposed through a midline abdominal incision. A trocar was passed through the 
abdominal muscle about 1 cm from the upper end of the incision and then tunneled subcutaneously to emerge 
through the skin at the back of the neck. Asaline-filled catheter was passed through the trocar. Asmall opening 
In the bladder dome was created with an Accu-Temp cautery. The catheter was placed into the bladder and 

20 secured with a 4-0 silk ligature. The catheter was flushed with saline and patency was noted. The external 
end of the catheter was heat-sealed to prevent urine leakage. The abdominal muscles and the skin were su- 
tured. Both catheters were threaded through a stainless steel anchor button (Instech), which was then sutured 
to the subcutaneous muscle at the point of exteriorization. The skin was sutured closed over the button. The 
animals were allowed to recover from anesthesia. 

25 24 - 48 hours after surgery, each rat was placed in a metabolism cage and connected via the anchor button 
to an Instech spring tether and swivel system to protect the catheters from damage and to allow the animal 
free movement in the cage. The carotid catheter was connected to a Gould P23XL pressure transducer for 
blood pressure measurement The bladder catheter was connected to a pump for saline Infusion and to a pres- 
sure transducer by means of PESO tubing and a 4-way stopcock. A toploading balance with a collection cup 

30 was placed under the cage for urine output measurement 

The rats were weighed, orally sham-dosed (dosing needle introduced, but no fluid expelled), and trans- 
vesical saline infusion (.18 ml/min) was begun and continued throughout the experiment 
Variations in blood pressure, heart rate, Intravesical pressure and urine output were recorded on either a Grass 
Polygraph or a Gould TA4000 recording system. The animals were allowed to equilibrate until the micturition 

35 pattern became consistent (approx. 45 - 90 min.). At this point, a basal level of each experimental parameter 
was recorded and the rats were administered by oral gavage the appropriate dose of compound (in a 75% PEG 
400 - saline vehicle) In concentrations such that the volume was 1 ml/kg body weight The effects of the com- 
pounds on experimental parameters were followed for five hours after administration. 

Experimental results for both the Interval between contractions and also heart rates were expressed as 

40 the mean ± S.E.M. (Standard Error of Measures) % change from basal level, with each animal serving as its 
own control. MAP Is expressed as mean ± S.E.M mm Hg change from basal level. 

Compounds according to the Invention typically demonstrate significants activity in one or more of the 
above-described tests. 

The Invention will now be Illustrated by the following non-llmiting examples In which, unless stated other- 
45 wise: 

(I) temperatures are given in degrees Celsius f'C); operations were carried out at room or ambient tem- 
perature, that is, -at a temperature in the range of 18-25 

(ii) organic solutions were dried over anhydrous magnesium sulfiate; evaporation of solvent was canied 
out using a rotary evaporator under reduced pressure (600-4000 pascals; 4.5-30 mm Hg) with a bath tenrv 

so perature of up to 60 **C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography (TLC) was car- 
ried out on silica gel plates; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for illustration 

only; 

55 (v) melting points are uncorrected and (dec) indicates decomposition; th melting points given ar those 

obtained for th materials prepar d as described; polymorphism may result in isolation of materials with 
different melting points In some preparations; 

(vi) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra; 
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(vii) yields ar given for illustration only and are not necessarily those which can be obtained by diligent 
process development; preparations were repeated if more mat rial was r quired; 

(viii) wh n given, NMR data is in the form of delta values for major diagnostic protons, given in parts p r 
million (ppm) relative to tetramethylsilane (IMS) as an int rnal standard, determin d at 300 MHz using 

5 perdeuteri dim thyl sulfoxide (DMSO-de) as solvent; coupling constants (J) ar given in Hz; Ard signates 

an aromatic proton when such an assignment is made; 

(be) chemical symbols have their usual meanings; SI units and symbols are used; 

(X) fBduced pressures are given as absolute pressures In pascals (Pa); elevated pressures are given as 

gauge pressures in bars; 
10 (xi) solvent ratios are given in volume:volume (yN) terms; and 

(xii) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical ionization 

(CI) mode using a direct exposure probe; where indicated ionization was effected by electron impact (El) 

or fast atom bombardment (FAB); values for m/z are given; generally, only ions which indicate the parent 

mass are reported. 

15 

Example 1 3.3,3-Trifluoro-2-hydroxy-2-inethyl-N-[4-(1-piperidinyl-sulfonyl)phenyQpropanamlde^ 

A solution of 3,3,3-trifluoro-N-[4-(fluoro8ulfonyl)-phenyl]-2-hydroxy-2-methylpropanamide (0.2 g), piperi- 
dine (0.1 g), and 4-dimethylamlnopyridine (5 mg) in dry acetonitrile (4 ml) was heated at reflux for 3 hours. 
20 After cooling to 22 ''C, the reaction mixture was diluted with water (30 ml) and extracted with ethyl acetate (3 
X 15 ml). The combined organic extracts were washed with 1N HCl, brine, dried (Na2S04), and the solvent 
evaporated under reduced pressure. Recrystallization from methyl-t-butyl ether/hexane gave the title com- 
pound as a colourless crystalline solid, (0.2 g); 

mp 164-1 66 '^C; MS: m/z=381(M+1); NMR (250 MHz, CDCI3): 1.42 (m.2). 1.64 (m,4). 1 .77 (s,3), 2.97 (t.4), 3.79 
25 (s,1), 7.73 (s), 8.67 (s,1). 

Analysis for C16H19F3N2O4S: Calculated: C. 47.36; H, 5.03; N, 7.37. 
Found: C, 47.38; H. 5.1 6; N, 7.30. 

The starting 3,3,3-trlfluoro-N-[4-(fluorosulfonyl)-phenyl]-2-hydroxy-2-methylpropanamlde was prepared 
as follows. 

30 To a cooled (-20 ^C) solution of a-trif luoromethyl lactic -acid (2.0 g) in dry N,N-dimethylacetamide (1 5 ml) 

was added thionyl chloride (0.97 mL) dropwise over 1 0 minutes. The reaction mixture was stirred at -20 "^C for 
1 hour, warmed to 0 **C over 1 hour, then treated with sulfaniiyi fluoride (2.22 g) in one portion and heated at 
100 <>C for 24 hours. After cooling to 22 ''C the reaction mbcture was diluted with water (150 ml) and extracted 
with ethyl acetate (3 x 35 ml). The combined organic extracts were washed with water, brine, dried and the 

35 solvent removed under reduced pressure. The crude product was purified by chromatography (13:1 
CH2Cl2:Et20) and recrystallised from methyl-t-butyl ether to give 3,3,3-trifluoro-N-I4-(fluorosulfonyl)-phenyI]- 
2-hydroxy-2-methylpropanamide as colourless crystals, (1.7 g); mp 152-154 ''C; MS: m/z=316(M-i-1); NMR 
(CDCI3): 1.78 (8,3), 3.51 (broad s), 7.86-7.89 (m,2), 7.99-8.03 (m,2), 8.79 (broad s,1). 
Analysis for C,oH9F4N04S: Calculated: C, 38.1 0; H,2.88; N. 4.44; 

40 Found: C, 38.21 ; H, 2.97; N. 4.44. 

Example 2. 3,3,3-Trifluoro-2-hydroxy-2-nwthyl-N-[4-(1-pyrrolidinyl-sulfonyl)phenyI]propanamide. 

A solution of 3,3,3-trifluoro-N-(4-flurosulfonyIphenyl)-2-hydroxy-2-methylpropanamide (0.25 g), pyrroii- 
45 dine (0.28 g), and 4-pyrroiidinopyridine (12 mg) in dry acetonitrile (3 ml) was heated at reflux for 24 hours. 
After cooling to 22 ^C. the reaction mbcture was diluted with water (25 ml) and extracted with ethyl acetate (3 
X 15 ml). The combined organic extracts were washed with IN HCl, brine, dried (Na2S04) and evaporated to 
give an oil which crystallized upon suspension in hexane to yield the title compound as an off-white crystalline 
solid (0.27 g); mp 183-186°C; MS: m/z=367(M+1); NMR: 1.59 (s.3), 1.62 (m,4), 3.12 (m,4). 7.56 (s.1). 7.75- 
50 7.77 (m.2). 8.00-8.03 (m.2), 10.40 (s.1). Analysis for CuH,7F3N204S: Calculated: C. 45.89; H, 4.68; N. 7.65; 
Found: C. 45.98; H, 4.76; N, 7.56. 

Example 3 . 3,3.3-Trifluoro-2-hydroxy-2-methyl-N-[4-(morpholinosulfonyl)phenyl]propanamide. 

55 Following the method of Examp! 1, but using morpholine instead of piperidine and purifying the crud 

reaction product by chromatography (6:1 CH2CI2: ethyl acetate), the title compound was obtained as a colour- 
less solid (76.8 mg); mp 165-167«C; MS: m/z=383(M+1); NMR (250 MHz): 1.59 (s,3), 2.81-2.85 (m.4). 3.60- 
3.63 (m,4), 7.58 (s,1), 7.66-7.71 (m.2), 8.04-8.08 (m.2). 10.45 (s.1). 
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Analysis for C14H17F3N2O6S; Calculated: C. 43.97; H, 4.48; N, 7.33; 
Found: C, 44.10; H, 4.54; N. 7.18. 

Example 4. 3.3,3-Trifluoro-2-hydroxy-2-methyl-N-[4^thio-nriorphollnosulfonyl)phenyl]propananil^ 

5 

Following the method of Example 1, but using thiomorpholine Instead of piperldlnep and recrystalllslng the 
crude reaction product from methyl-t-butyl ether/hexane, the title compound was obtained as a colourless solid 
(0.24 g); mp 182-185 '^C; MS: nn/z=399(M+1); NMR (250MHz): 1.60 (s,3), 2.64-2.68 (m,4), 3.16-3.20 (m.4). 
7.58 (s.1), 7.69-7.72 (m,2). 8.03-8.07 (m,2), 10.43 {s.1). Analysis for C14H17F3N2O4S2 calculated: C. 42,20; H, 
10 4.30; N, 7.03; Found: C, 42.57; H. 4.50; N, 6.99. 

Example 5: N-[4-(N,N-Dlpropylaminosulfonyl)phenyl]-3,3,3-trifluro-2-hydroxy-2-methylp 

Asolutionof3t3.3-trifluoro-N-[4-(fluorosulfonyl)phenyl}-2-hydroxy-2-methylpropanamide(^^^ di-n-pro- 
15 pylamlne (0.25 g), and 4-dlmethylamlnopyridine (13.0 mg) In dry acetonltrlle (3 ml) was heated at reflux for 4 
days. The reaction mixture was cooled to 22 ''C, diluted with water (30 ml) and extracted with ethyl acetate (2 
X 15 ml). The combined ethyl acetate extracts were washed with IN HCI, brine, dried and evaporated to give 
an oil. The oil was purified by chromatography (12:1 CHCI3: diethyl ether) to yield an oil which crystallized 
from hexane to produce the title compound as a colourless crystalline solid (87.5 mg); mp 132-134 ^C; MS: 
20 nri/z=397(M+1); NMR (250M Hz): 0.77-0.83 (t.6), 1.41-1.49 (m,4). 1.58 (s.3), 2.96-3.02 (t.4). 7.54 (s.1), 7.72- 
7.75 (m,2). 7.96-7.98 (m.2). 10.36 (s,1). 

Analysis for C,8H23F3N204S: Calculated: C, 48.47; H, 5.85; N, 7.07; Found: C» 48.84; H, 5.90; N. 6.89. 
Example 6. N-[4-(N,N-Dimethylaminosulfonyl)phenyl]-3,3,3-trlfluoro-2-hydroxy-2-methylpropanamlde. 

25 

To a cooled (-10 ^^C) solution of a-trifluoromethyl lactic acid (0.69 g) in dry N,N-dlmethylacetamide (5 ml) 
was added thionyl chloride (0.33 ml) dropwise over 2 minutes. The mixture was stirred at -10 °C for 90 minutes, 
then treated successively with 4-pynrolldinopyridlne (13 mg), di-isopropylethyl amine (0.76 ml), and 4-(N,N-dl- 
methylaminosulfonyl)anlllne (0.88 g). The reaction mixture was stirred at 22 ""C for 48 houra, then diluted with 

30 water and extracted with ethyl acetate. The combined ethyl acetate extracts were washed with IN HO, brine, 
dried and the solvent evaporated. The crude product was purified by chromatography (12:1 CH2CI2: ethyl acet- 
ate) and recrystallised from methyl-t-butyl ether/hexane to give the title compound as a colourless crystalline 
solid (0.56 g); mp 139-141 °C; MS: m/z=341(M+1); NMR (250 MHz): 1.60 (s,3), 2.58 (s.6), 7.58 (s.1), 7.69- 
7.73 (d,2). 8.03-8.06 (d.2). Analysis for C12H15F3N2O4S: Calculated: C, 42.35; H, 4.44; N, 8.23; Found: C, 42.21 ; 

35 H, 4.54; N, 8.15. 

The starting 4-(N,N-dimethylaminosulfonyl)aniline was prepared as follows. 

To a suspension of p-acetamidobenzenesulfonyl chloride (2.0 g) in dry acetonitrile (15 nr\l) at 22 ®C was 
added 40% aqueous dimethylamine (30 ml), and the mixture was stirred for 18 hours. The reaction mixture 
was concentrated and partitioned between ethyl acetate and water. The ethyl acetate was washed with brine, 
40 dried (Na2S04), and evaporated under reduced pressure to give a colourless crystalline solid (1.17 g). This 
was dissolved in ethanol and the resultant solution was treated with concentrated hydrochloric acid and heated 
to reflux. The reaction mixture was then cooled to 22 ''C and adjusted to pH 8 with concentrated NH4OH. The 
resultant suspension was cooled, filtered, the solvent washed with water and dried to give a light tan solid (0.88 
g); MS: m/z=201(M+1); NMR: 2.50 (s,6), 6.04 (broad s.2), 6.65 (d,2), 7.35 (d,2). 

45 

Example 7. N-[4-(Amlno8ulfonyl)phenyll-3,3,3-trlfluoro-2-hydroxy-2-methylpropanamlde, 

To a cooled (-20 °C) solution of a-trifluoromethylacetic acid (0.2 g) in dry N,N-dimethylacetamide (4 ml) 
was added thionyl chloride (0.16 g) in one portion. The mixture was stirred for 15 minutes, warmed to -5 ''C 

so over 45 minutes, then treated with sulfanilamide (0.21 g). The mixture was warmed to 22 ^C and stirred for 6 
hours, then diluted with water (40 ml) and extracted with ethyl acetate (4x15 ml). The organic extracts were 
combined and washed with brine, dried, and concentrated in vacuo to give an oil. Purification by chromatog- 
raphy (2:1 ethyl acetate: hexane) and recrystatllsation from methyl-t-butyl ether/hexane gave the title com- 
pound as a pale yellow crystalline solid (0.17 g); mp 179-182 °C; MS: nfi/z=313(M+1); NMR (250MHz): 1.58 

55 (s,3). 7.29 (s,2), 7.54 (s,1), 7,74-7.77 (m.2), 7.89-7.93 (m.2), 10.28 (s.1). Analysis for CioHi,F3N204S: Calcu- 
lated: C. 38.46; H, 3.55; N. 8.97; Found: C. 38.34; H, 3.51; N. 8.89. 
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ExampI 8. N-[4-(NI,N-Di thylamlnosulf6nyl)ph nylJ-3,3,3-tiifluoro-2-hydroxy-2-m thylpropanamid . 

To a solution of a-trifluoromethyl lactic acid (0.37 g) In dry tetrahydrofuran (10 ml) at 22 ''C was added 
caitonyldiimidazol (0.38 g) In one portion. Th mixture was stirred for 30 nnlnutes,th ntr at d with4-(N,N- 
5 diethylamlnosuifonyt)aniline (0.53 g) and stirred at 22 *'C for 1 liour followed by lieating at reflux for 1 8 hours. 
After cooling to 22 °C, the mixture was concentrated to an oil which was purified by chromatography (9:1 
CH2CI2: diethyl ether) and crystallization from hexane to produce the title compound as a colourless crystalline 
solid (0.15 g): mp 115-130 '»C; MS: m/z=341(M+1); NMR (250MHz. CDCI3): 1.12 (t.8). 1.78 (s.3), 3.22 (s,4), 
3.73 (s,1). 7.67-7.79 (m.4), 8.62(broad s,1). Analysis for C14H19F3N2O4S: Calculated: C, 45.64; H, 5.19; N, 7.61; 
10 Found: C, 45.74; H, 5.22; N, 7.66. 

The starting 4-(N;N-dlethyiaminosulfonyt)aniline was prepared as follows. 

A mixture of sulfanllic acid (2.0 g) and phosphorous pentachloride (5.97 g) was heated to 140 ^'C, the re- 
sulting melt stirred for 10 minutes, then treated cautiously with phosphorous oxychloride (50 ml) and heated 
at reflux for 3 hours. After cooling to 22 **C, the reaction mbcture was carefully poured onto Ice (600 g) and 

15 vigorously stin-ed for 30 minutes. The suspension was filtered and the solid washed with water and dried to 
give 2.3 g of hydroscopic intennediate N-(4-chIorosuifonylphenyl)phosphoramidyl dichloride. A solution of the 
phosphoramidyi dichloride (1.2 g) in diethyl ether (35 ml) was treated with diethyiamlne (5.17 ml) and the re- 
sulting suspension heated at reflux for 48 hours. After evaporation of diethyl ether at reduced pressure, the 
pale white solid was treated with concentrated hydrochloric acid (60 ml) and heated at reflux for 8 hours. Upon 

20 cooling to 0 and adjustment to pH 8 with concentrated ammonium hydroxide, the solid suspension was fil- 
tered, washed with water and dried to give of 4-(N,N-diethyiaminosulfonyl)aniilne as a colourless crystalline 
solid (0.54 g); MS: m/z=229(M+1); NMR (CDCI3): 1.11 (t.6), 3.19 (q.4). 4.08 (broad s.2). 6.65-6.68 (m,2), 7.56- 
7.59 (m.2). 

25 Example 9 . 3,3,3-Trifluoro-2-hydroxy-2-methyl-N-[4-(N-phenyl-N-melhylaminosulfonyl)phenyl]propanamide^ 

To a cooled (-20 ^^C) solution of a-trifluoromethyl lactic acid 0.20 g in dry N,N-dimethylacetamide (4 ml) 
was added thionyl chloride (0.16 g). The reaction mixture was stinred for 1 hour, then warmed to 0 over 30 
minutes and treated with 4-(N-phenyl-N-methylaminosulfonyl)anlllne (0.34 g). After stirring at 22 ""C for 24 

30 houre, the reaction mixture was diluted with water (30 ml) and extracted with ethyl acetate (2 x 20 ml). The 
combined ethyl acetate extracts were washed with brine, dried (Na2S04) and concentrated at reduced pressure 
to give an oi I which was purified by chromatography (1:1 hexane: ethyl aceate) and recrystaiiised from methyl* 
t-butyl ether/hexane to produce the title compound as a colourless solid (0.31 g); mp 147-149 ""C; MS: 
m/z=403(M+1); NMR (250 MHz): 1.55 (s,3). 3.09 (s.3), 7.05-7.08 (m.2), 7.28-7.43 (m,5). 7.53 (s.1), 7.91-7.95 

35 (m,2), 10.36 (broad s, 1). Analysis for C17H17F3N2C4S: Calculated: C, 50.78; H. 4.26; N. 6.97; Found: C, 50.80; 

H, 4.37; N, 6.93. 

The starting 4-(N-phenyl-N-methyiaminosulfonyl)aniline was prepared as follows. 
A suspension of N-(4-chiorosulfonylphenyl)phosphoramidic dichloride (1 .0 g) and N-methylaniiine (2.49 g) 
in water (5 ml) was heated at reflux for 1 8 houre. After cooling to 0 ''C and adjustment to pH2 with concentrated 
40 hydrochloric acid, the suspension was heated at reflux for 30 minutes, then cooled to 0 ^C and adjusted to pH 
8 with concentrated ammonium hydroxide. The suspension was extracted with ethyl acetate (3 x 40 ml), the 
combined organic extracts were washed with brine, dried (Na2S04), and concentrated to an oil. Purification 
by chronniatography (3:2 hexane: ethy) acetate) gave 4-(N-phenyl-N-methylamlnosulf6nyl)anlllne as a colour- 
less crystalline solid (0.65 g); MS: m/z=263(M+1); NMR(CDCl3): 3.13 (s,3), 4.11 (broad s,2), 6.58-6.62 (m,2), 
45 7.10-7.13 (m,2). 7.23-7.31 (m,s). 

EXAMPLE 1 0. 4,4,4-Trifluoro-3-hydroxy-3-methyl-1-[4-(1-pyrrolldlnylsulfonyl)phenyllbut-1-yne. 

To a solution of the4-(1-pyrrolidinylsulfonyl)phenylacetylene (1.3 g) in anhydrous tetrahydrofuran (60 mL) 
so cooled to-78 ^C under a nitrogen atmosphere was added n-butyllithlum (2.43 mLof a 2.5M solution In hexanes, 
6.09 mmol). The anion was generated over a ten minute period at -78 ''C. To the anion was added a cooled (0 
^'C) solution of trif luoroacetone (644 mL) in anhydrous tetrahydrrof uran (1 0 mL) over a 20 second period. The 
reaction was stirred at -78 ®C for five minutes before the ice bath was removed. After an additional five minutes, 
the reaction was quenched with 2N HCI (50 mL). The product was extracted Into diethyl ether. The combined 
55 organic extracts wer dried, flit red, and vaporated under r duced pressure. Th crud product was purified 
by chromatography (1 :3 acetone: hexanes) followed by recrystallization (1 : 1 diethyl etherhexanes) to yield the 
title compound as a whit solid (1.38 g); mp 167.8-168.7 *C; MS: m/z=348(M+1); NMR (CDCI3): 1.74 (s,3), 

I. 71-1.78 (m,4), 3.15 (s,1), 3.21-3,26 (m,4), 7.56-7.59 (m,2), 7.77-7.80 (m,2). Analysis for C,6HieF3N03S: Cal- 
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culated: C, 51.87; H. 4.64; N, 4.03; Found: C, 51.80; H, 4.67; N, 3.88. \ 

a. 4-(1-Pyrro!idinylsulfonyl)iodobenz n . To a solution of 4-iodobenzenesulfonyl chloride (10 g), in anhy- 
drous tetrahydrofuran (140 mL) under a nitrogen atmosphere at ambl nt temperature was added 4-me- 
thylmorpholln (3.6mL),4-pynrolidinopyridm (300mg),andpyrrolldin (2.3 mL). The reaction mixtur was 

5 stirred at room temperature for 1 .5 hours at which time the volatile materials were remov d under reduced 
pressure. The crude reaction mixture was partitioned between ethyl acetate and water. The aqueous 
phase was further extracted with ethyl acetate and the combined organic layers washed with 2N hydro- 
chloric acid and brine respectively, prior to drying. The material was evaporated and purified by crystalli- 
zation with 1:9 diethyl ethenhexanes. The resulting solid was Isolated and dried under reduced pressure 

10 to provide the sulfonamide as a white solid (8.8 g); mp 129-133 ""C; MS: m/z=338(Mi-1); NMR (C0C13): 
1.73-1.80 (m.4), 3.21-3.26 (m.4). 7.53-7.57 (m,2), 7.86-7.92 (m.2). 

b. 4-(1-Pyrroiidinylsulfonyl)phenylacetylene. To a solution of the 4-(1 -pyrrol id inylsulfonyl)iodobenzene (5.0 
g) in diethyl amine (1 30 mL) under a nitrogen atmosphere at ambient temperature was added trimethyisi lyl 
acetylene (2.9 mL), bis(triphenylphosphine) palladium(ll)chioride (523 mg), and copper(l)iodlde (57 mg). 

15 After 1.5 hours the diethyl amine was removed under reduced pressure. To crude reaction mixture was 
then added methanol (75 mL) followed by 2N sodium hydroxide (20 mL). After 1 5 minutes the reaction was 
neutralized with 2N hydrochloric acid and the methanol was evaporated. -The aqueous phase was extract- 
ed with ethyl acetate. The combined organic phases were dried, f iltered, and evaporated. The crude prod- 
uct was purified by chromatography (1 :3 acetone:hexanes) to yield the acetylene as an off-white solid (2.40 

20 g); mp 140-143 ^'C; MS: m/z=236 (M+1); NMR {CDC13): 1.72-1,81 (m,4), 3.22-3.27 (m.5). 7.61-7.64 (m,2), 
7.77-7.81 (m.2). 

Example 11 . 4,4,4-Trifluoro-3-hydroxy-3-methyl-1-[4-(1-pyrrolidinytsulfonyl)phenyf]-trans-but-1-ene. 

25 To a solution of sodium bis(methoxyethoxy) aluminum hydride (720 mL of a 3.4M solution in toluene, 2.45 
mmol) in anhydrous diethyl ether (6 mL) cooled to -2 ''C under a nitrogen atmosphere was added dropwise an 
ethereal solution (25 mL) of 4,4.4-trifluoro-3-hydroxy-3-methyl-1-[4-(1-pyrrolidinylsuIfonyI)phenyl]but-1-yne 
(500 mg). The rate of addition was adjusted such that the reaction temperature (internal) did not exceed 10 
""C. Upon complete additon the reaction was kept near 0 ''C. After 30 minutes the reaction was quenched by 

30 the addition of 3M sulfuric acid (20 mL). The product was extracted into diethyl ether. The combined organic 
extracts were dried, filtered, and evaporated. The crude product was adsorbed onto silica gel and purified by 
. chromatography (1 ;8 diethyl ether chloroform) to yield a white compound (447 mg). This material was further 
purified by recrystalization employing diethyl ethenhexanes (1:5) to provide the title compound (251 mg); mp 
119-121 ^C; MS: m/z=350(M+1); NMR: (CDCI3): 1.59 (s.3), 1.73-1.78 (m,4). 2.45 (s,1). 3.22-3.27 (m,4), 6.41 

35 (d.1. J=16.0), 6.93 (d.1,J==16.0), 7.52-7.55 (m,2), 7.77-7.81 (m,2). Analysis for C15H18F3NO3S: Calculated: C, 
51,57; H. 5.19; N, 4.01; Found: C, 51.45; H. 5.19; N. 3.90. 

EXAMPLE 1 2. 4,4,4-Trifluoro-3-hydroxy-3-methyl-1-[4-(N-methyl-N-phenylaminosuifonyl)phenvnbut-1-vne. 

40 Using a procedure similar to that described in Example 10. c, but employing 4-(N-methyl-N-phenylami- 
nosulfonyl)phenyl acetylene instead of 4-(1-pyrrolidlnyIsulfonyl)phenylacetylene and purifying the crude prod- 
uct by chromatography (3:1 hexaes:ethyl acetate) followed by trituration with hexanes, the title compound was 
prepared as a white solid; mp 116.5-118.4 **C; MS: nn/z=384(M+1); NMR (CDCI3): 1.74 (s,3), 2.86 (s,1), 3.18 
(s,3), 7.06-7.09 (m,2), 7.26-7.34 (m.3), 7.47-7.53 (m.4). Analysis for CieHieFsNOaS: Calculated: C. 56.39; H. 
45 4.21 ; N. 3.65; Found: C. 56.50; H. 4.1 7; N. 3.65. 

a. 4-(N-Methyl-N-phenylaminosulfonyi)iodobenzene. Using a procedure similar to that described in Exam- 
ple lO.a.. but employing N-methylaniline instead of pyrrolidine and purifying the crude product by recrys- 
talization (1:4 metyl-t-butyl ether: hexane), the sulfonamide was prepared; MS: nrt/z?374(M-i-1); NMR 
(CDC13): 3.18 (s,3), 7.08-7.11 (m,2). 7.22-7.34 (m,5). 7.78-7.83 (m.2). 
50 b. 4-(N-Methyl-N-phenylaminosulfonyl)phenylacetylene. Using a procedure similarto that described In Ex- 
ample lO.b., but employing 4-(N-methyl-N-phenylaminosulfonyl)iodobenzene Instead of 4-(1-pyrrolidinyi- 
sulfonyi)iodobenzene and purifying the crude product by chromatography (methylene chloride) the acet- 
ylene was prepared; MS: m/z=272(M+1 ); NMR (CDa3): 3.18 (s.3), 3.42 (s,1). 7.06-7.1 0 (m,2). 7.25-7.34 
(m,3). 7.47-7.61 (m,4). 

55 
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ExampI 1 3. 4,4.4-Trif luoro-3-hydroxy-3-methyl-1-[4-(N-nethyl-N-phenylaminosulfonyl)phenyll-trans-but-1 - 
en . 

Following the m th d of Example 11, but employing 4 A4-trifluoro-3-hydroxy-3-methyi-1-t4-(N'-nriethyl-N-- 
phenylamlnosulfonyl)phenyl]but-1-yne instead of 4.4,4-trifluoro-3-hydroxy-3-methyl-1-[4-(1-pyrrolidinylsuIfo- 
nyl)phenyl]but-1-yne and purifying by trituration with hexanes, the title compound was prepared as a white 
solid; mp 146-148 *»C; MS: n^z=386(M+1); NMR (CDa3): 1.58 (s.3), 3.15 (s,1), 3.17 (s.3), 6.40 (d,1, J=15.9), 
6.90 (d,1 . J=1 6.0). 7.07-7.1 0 (m,2), 7.26-7.33 (m,3). 7.42-7.50 (m.4). Analysis for CiaHigFaNOsS: Calculated: 
C, 56.10; H. 4.71; N, 3.63. Found: C, 55.79; H, 4.70; N. 3.50. 

Example 14. 1-[4-(N,N-Diethylamlnosulfonyl)phenylH.4.4-trifluoro-3-hydroxy-3^^ 

Using a procedure similar to that described In Example 10, but employing 4-(N,N-diethylamlnosulfo- 
nyl)phenylacetyiene Instead of 4-(1-pyrrolidlnylsulfonyl)phenyiacetylene and purifying the crude product by 
chromatography (3:1 hexaes:ethyl acetate), the title compound was obtained as a white solid; mp 140.5-144.3 
«C; MS: m/z=350(M+1); NMR (CDCI3): 1.11 (t,6), 1.73 (s.3), 2.87 (s,1), 2.23 (dd.4), 7.53-7.56 (m,2). 7.75-7.78 
(m,2). Analysis for C15H18F3NO3S: Calculated: C, 51.57; H. 5.19; N. 4.01; Found: C, 51.33; H. 5.07; N, 3.93. 

a. 4-(N,N-Diethylaminosulfonyl)iodobenzene. Using a procedure similar to that described In Example 
1 0.a., but employing diethylamine instead of pyrrolidine and purifying the crude product by trituration with 
hexanes, the title compound was obtained; MS: myz=340(M+1 ); NMR (CDCI3): 1.13 (t,6), 3.23 (dd,4), 7.50- 
7.54 (m,2). 7.83-7.86 (m,2). 

b. 4-(N,N-Diethylamlnosulfonyl)phenylacetylene. Using a procedure similar to that described in Example 
10.b., but employing 4-(N.N-dlethylamlnosulfonyl)iodobenzene instead of 4-(1-pyrrolidlnylsulfonyl)iodo- 
benzene and purifying the crude product by recrystalization (diethyl etherihexane) the title compound 
(23%) was obtained; MS: m/z=238(M+1); NMR (CDCI3): 1 .13 (t,6), 3.21-3.28 (m.5), 7.58-7.61 (m,2), 7.75- 
7.78 (m.2). 

EXAMPLE 15. 1-[4-(N,N-Dlethylamlnosulfonyl)phenylH.4,4-trifluorD-3-hydroxy-3-methyl-trans-bu^ 

Using a procedure similar to that described In Example 11, but substituting 1-[4-(N,N-diethy1aminosulfo- 
nyl)phenyl]-4,4,4-trifluoro-3-hydroxy-3-methylbut-1-yne for the 4,4,4-trifluoro-3-hydroxy-3-methyl-1-[4-(1- 
pyrrolidlnylsulfonyl)phenyl]but-1-yne used therein, the title compound was prepared; mp 112.1-117.2 ^C; MS: 
m/z=352(M+1). Analysis for C16H20F3NO3S: Calculated: C, 51.27; H, 5.74; N, 3.99. Found: C, 51.17; H. 5.96; 
N, 3.87. 

Example 16. 3,3,3-TrifIuoro-2-hydroxy-2-methyl-N-(4-(N-phenylaminosulfonyl)phenyl]propanamide. 

Using a sequence similar to that described in Example 6, but substituting aniline for the dimethylamlne 
used In 6.a., the title compound was prepared; MS: m/z=389(M+1). Analysis for C1BH16F3N2O4S: Calculated: 
C, 49.48; H. 3.89; N, 7.21; Found: C, 49.51: H, 3.89; N, 7.18. 

EXAMPLE 1 7. N-[4-(N,N-Diphenyiaminosulfonyl)phenyl]-3,3,3-trif luoro-2-hydroxy-2-methylpropanamlde. 

Using a sequence similar to that described In example 6, but substituting diphenylamine for the dimethy- 
lamlne used in 6.a., the title compound was prepared; mp 217-220 °C; MS: m/z=465(M-i-1). 
Analysis for C22H19F3N2O4S: Calculated: C, 56.89; H, 4.12; N, 6.03. 
Found: C, 56.92; H, 4.25; N, 5.96. 

EXAMPLE 1 8. 4,4,4-Trifluoro-3-hydroxy-3-methyl-1[4-(morpholinosulfonyl)phenyn-trans-but-1-ene. 

4,4,4-Trifluon3-3-hydroxy-3-methyl-1-[4-(morpholinosulfonyl)phenyl]but-1-yne was subjected to condi- 
tions similar to those described in Example 11 to give the title compound; mp 141.9-142.2 ""C; MS: 
m/z=366(M'M ). Analysis for C15H18F3NO4: Calculated: C, 49.31 ; H, 4.97; N, 3.83. Found: C, 48.98; H, 5.03; N. 
3.68. 

Th starting 4.4,4-trifluoro-3-hydroxy-3-methyl-1-[4-(morpholinosulfonyl)phenyl]but-1-yne was prepared 
using a sequence similar to that describ d in Example 10, except substituting morpholine for the pyrrolidine 
usedth rein. 
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EXAMPLE 19. 

Th following illustrate repres ntative pharmaceutical dosage forms containing a compound of formula I, 
for exampi as lllustrat d In any of the previous Examples, (hereafter ref nred to as "compound X"). for ther- 
5 apeutic or prophylactic use In humans: 





(a) Tablet 


mg/tablet 




Compound X 


50.0 


10 


MannitDl.USP 


223.75 




Croscarmellose sodium 


6.0 




Maize starch 


15.0 


15 


Hydroxypropylmethylcellulose (HPMC), USP 


2.25 




Magnesium stearate 


3.0 



20 


(b) Capsule 






Compound X 


10.0 




Mannitol, USP 


488.5 


25 


Croscarmellose sodium 


15.0 




Magnesium stearate 


1.5 



The above formulations may be obtained by conventional procedures well known in the phanmaceutical 
, 30 art. The tablets may be enteric coated by conventional means, for example to provide a coating of cellulose 
acetate phthalate. 

40 
45 

SO 
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Claims 

1. Acompound of formula t: 




wherein, either and are each selected independently from hydrogen. (1-3C)alkyl. pyrldyl and phenyl 
which Is unsubstituted or substituted by one or two substituents selected independently from (1-4C)alkyl, 
(1-4C)alkoxy, (2-4C)aIkenyloxy, hydroxy, halo and cyano, 

or R|and R^ together with the nitrogen atom to which they are attached form morpholino, thipmor- 
phoiino, piperkJinyl, pyrrolldinyl or imidazolyl; 

A-B is selected from NHCO, OCH2. SCH2, NHCH2. trans- vinylene. and ethynylene; 

R3 and R"^ are independently (1-3C)alkyl substituted by from 0 to 2k-M atoms selected from f lucre 
and chloro wherein k is the number of carbon atoms In the said (1-3C)alkyi, provkied that R^ and R^ are 
not both methyl; or 

R3 and R^ together with the carbon atom to which they are attached, form a 3-5 membered cy- 
cloalkyl ring optionally substituted by from 0 to 2m-2 fluorine atoms wherein m is the number of carbon 
atoms in said ring; and 

R5 is hydrogen, (1-4C)alkyl, (1-4C)haloalkyl, (1-4C)alkoxy. (1-4)haloalkoxy. cyano, nitro, (2-4C)al- 
kenyloxy or trif iuoromethylthio; 

or a phamnaceutlcally acceptable In vivo hydrolyzable ester of said compound of formula I; 
or a phanmaceutically acceptable salt of said compound or said ester; 

provided the compound is not 3-hydroxy-3-methyl-1-(4-morpholinosulfonylphenyl)-4,4,4-trifluoro- 
but-1-yne. 

2. Acompound as claimed In Claim 1 wherein R^ and R2 are selected independently from hydrogen, methyl, 
ethyl, propyl and phenyl; or R^ and R^ together with the nitrogen to which they are attached from mor- 
phollno, thiomorphoiino, piperidinyl or pyroiidinyl. 

3. Acompound as claimed in Claim 1 or 2, wherein R^ Is hydrogen. 

4. Acompound as claimed in any one of Qalms 1-3, wherein A-B is NHCO. 

5. A compound as claimed in claims 1 which is selected from: 3,3.3-trifluoro-2-hydroxy-2-methyl-N-[4-(1- 
piperidinyl-sulfonyl)phenyl]propanamide; 3.3,3-trifluoro-2-hydrDxy-2-methyl-N-t4-(1-pynrolidinylsulfo- 
nyl)phenyl]propanamlde; 3.3,3-trifluoro-2-hydroxy-2-methyl-N-[4-(morpholinosulfonyl)phenyl] propana- 
mide; 3,3,3-trifluorD-2-hydroxy-2-methyl-N-[4-(thio-morphollnosulfonyl)phenyi]propanamlde; N-[^ 
dipropyIaminosufonyI)phenyl]-3,3,3-trifluoro-2-hydroxy-2-methylpropanamide; N-[4-(N,N-dimethylaml- 
nosulfonyl)phenyl]-3,3,3-trifluoro-2-hydroxy-2-methylpropanamide; N-[4-(aminosulfonyl)phenyl]-3,3.3- 
trifluoro-2-hydroxy-2-methylpropanamide; N-[4-(N,N-diethyl-amlnosulfonyl)phenyl]-3.3,3-trifluoro-2-hy- 
droxy-2-methylpropanamide; 3,3,3-trifluoro-2-hydroxy-2-methyl-N-I4-(N-phenyl-N-methylaminosulfo- 
nyl)phenyi]propanamlde; 4,4,4-trifluoro-3-hydrt)xy.3-methyl-1-[4-(1-pynrolklinylsulfonyl)phenyl]-but-1- 
yne; 4,4,4-trifluoro-3-hydrbxy-3-methyl-1- [4-(1-pyrrolidinylsu!fony!)phenyl]-trans-but-1-ene; 4,4,4-trl- 
fluoro-3-hydroxy-3-methyl-1-[4-(N-methyl-N-phenylaminosulfonyI)phenyl]but-1-yne; 4,4,4-trlfluoro-3- 
hydroxy-3-methyl-1-[4-(N-methyl-NjphenyIaminosulfonyl)phenyQ-trans-but-1-ene; 1-[4-(N,N-diethylami- 
nosulfonyl)phenyl]-4,4,4-trifluoro-3-hydroxy-3-methylbut-1-yne; 1-[4-(N,N-diethylaminosulfonyl)phenyl] 
-4,4,4-trifluoro-3-hydroxy-3-methyl-trans-but-1-ene; 3,3,3-trlfluoro-2-hydroxy-2-methyl-N-[4-(N-phenyl- 
amlnosulfonyl)phenyl]propanamlde; N-[4-(N,N-diphenylaminosulfonyl)phenyi]-3,3.3-trifluoro-2-hydroxy- 
2-methylpropanamide; and 4,4,4-trifluoro-37hydroxy-3-melhyl-1-[4-(morphoIlnosuIfonyl)phenyl]-trans- 
but-1-ene. 
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A compound as claimed in claim 1 which is selected from: 3,3, 3-trifluoro-2-hydroxy-2-methyl-N-[4-(1- 
piperidinylsulfonyl)phenyl]propanamide; 3,3,3-trifluoro-2-hydroxy-2-methyl-N-[4-(1-pyrrolidlnylsulfo- 
nyl)phenyi]propanamIde; 3,3,3-trifluoro-2-hydroxy-2-methyl-N-I4-(morph ilnosulfonyl)phenyl]propana- 
mide; 3,3,3-trifiuoro-2-hydroxy-2-methyl-N-[4-(thiomorpholinosulfonyl)phenyl]propanamide; N-[4-(N,N- 
dlpropylamlnosulfonyl)ph nyll-3,3,3-trlfluro-2-hydroxy-2-m thyipropanamide; N-[4-(NpW-dimethylaml- 
no-sulfonyl)phenyll-3,3,3-trifluoro-2-hydroxy-2-methylpropanamjde; N-[4-(am}nosulfonyl)phenyl-N-[4- 
(N,N^-dlmethylaminosulfonyl)phenyl]-3,3.3-trifluoit)-2-hydroxy-2-methyipropan 3,3,3-trifluoro-2- 
hydroxy-2-methyl-N-[4-(N-phenyl-N-methylamlnosulfonyl)phenyl]-propanamide; and 3,3,3-trifluorD-2- 
hydroxy-2-methyl-N-[4-(phenyl-aminosuffonyl)phenyl]propanamlde. 

m 

A phanmaceutical composition comprising a compound of formula 1: 




or a phannaceutically acceptable in viyo hydrolyzable ester of said compound of formula I; 

or a pharmaceutically acceptable salt of said compound or said ester, as defined in any one of clalnns 1 - 

and a phannaceutically acceptable diluent or carrier. 

A method of making a compound of formula I as defined in any one of daims 1-6 which is characterized: 

(a) by deprotecting a protected compound of formula 11 wherein "Pg** is a suitable alcohol protecting 

group; 

(b) for a compound of formula I in which A-B is NHCO, by coupling an aniline of formula III with an acid 
of formula IV; 

(c) for a compound of formula I in which A-B is ethynylene. by reacting a conresponding alkyne of formula 
V with a base followed by treatment with a ketone of formula R^-CO-R-*; 

(d) for a compound of formula i In which A-B is trans- vinylene, by reducing a corresponding compound 
of formula I in which A-B is ethynylene with a suitable reducing agent; 

(e) for a compound of fonmula I in which A-B is tran-vrnylene, by dehydratton of a diol of formula Vl; 
(Q for a compound of formula I In which A-B Is trans- vinylene, by base catalyzed opening of an epoxide 
of formula VII; 

(g) for a compound of formula I in which A-B is NHCH2, by reducing a corresponding compound of for- 
mula I in which A-B is NHCO, with a suitable reducing agent; 

(h) for a compound of formula I in which A-B is OCH2 or SCH2, by reacting an ethylene oxide of formula 
VIII with a corresponding compound of formula IX (wherein J is, correspondingly, oxygen or sulfur), in 
the presence of a base; 

(i) by reacting a compound of fonmula X in which Z is a leaving atom or group, with an amine of formula 
R1R2NH; 

the chemical formulae l-X being setout herinbelow; 
wherein R^ R^, R3 R4 ps and A-B have any of the meanings defined In any one of claims 1-6; and 

whereafter, when an in vivo hydrolyzable ester is desired, said compound is coupled with a phar- 
maceutically acceptable carboxylic acid or an activated derivative thereof; and 

whereafter, when a pharmaceutically acceptable salt is desired, reacting said compound or said 
in vivo hydrolyzable ester with a suitable acid or base in a conventional manner. 
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